Background: Medical training is a stressing situation, making medical students vulnerable to psychiatric disorders, such as depression and anxiety. Objective: The study aimed to assess the prevalence of stress and coping in students of a public medical school in Brazil, comparing the groups from the first and sixth years of training. Methods: Through a cross-sectional, observational study, a sample of 232 first and sixth-year regularly registered medical students has been evaluated. Students filled a socio-demographic questionnaire, the Lipp Inventory of Stress Symptoms (ISSL), and the Coping Strategies Inventory (CSI). Results: From the total sample of 232 students, 110 were first-year students and 122 sixth-year students. Stress symptoms were significantly higher in first-year students (49.1%) than in the sixth-year group (33.6%; p = 0.018). Variables significantly associated with stress were: year of the training (1 st year > 6 th year), income (lower > higher income), satisfaction with the training (dissatisfied > satisfied) and the use of escape/avoidance copying strategy (positive association). Discussion: Considering the higher stress symptoms among first-year medical students and the positive association of the escape/avoidance copying strategy with stress, strategies must be developed to enable students starting medical school to be better at coping with this stressful situations.
Introduction
Medical school is recognized as a stress factor that has a great impact on the life and health of undergraduates 1, 2 . In the literature, depressive symptoms, like slowness of thought, difficulty in concentrating and indecisiveness, are also frequent in samples of university student and have been known to jeopardize academic development [3] [4] [5] [6] [7] ; their presence is associated with perfectionism and with the constant stress this group is subjected 3, 8 .
Since the XVII th Century, the term stress began to be used in English, meaning "affliction", "adversity" 9 . Nowadays, the term stress designates a process in which the body reacts through physical and/or psychological components, which can result in physical and mental problems. Stress is also understood as a state of tension causing a disruption in the homeostasis of the individual, since, even before an external stressor, the subject may respond in different ways, according to their individual characteristics 10 . It is known that severe exposure to stress can lead to reduced self-esteem and low academic performance, due to decreased attention, concentration and loss of decision taking ability 11, 12 . In addition, it can lead to dehumanization in contact with the patient 13, 14 .
Stress is very common in conflictive or major demanding situations, such as training to become a medical doctor. Among the socioeducational factors that contribute to intensifying stress, is the great amount of information to be assimilated during the medical course; the pressure resulting from constant evaluations; the developmental period that the majority of students are in during the Medical School (the transition from adolescence to adulthood); a higher degree of curricular requirements; interaction with patients and changes in lifestyle among others 15, 16 .
Although the research focused on university students has gained more space in recent decades 17 , Brazilian studies about symptoms of stress and burnout within this group are still scarce, as referred by Baldassin 18 .
The term coping refers to a complex process that is being used in the sense of "ways of dealing with", "confrontation strategies" or "mechanisms commonly used by individuals to cope with stress" 19 . The different ways in which the individual adapts to adverse circumstances, as well as the efforts made by the people in order to cope with chronic or acute stressful situations, have been the object of study during several decades 20 . Coping, under the situational perspective, is a cognitive and behavioral process that is modified as a function of time and the stress situation in which the individual is involved. Therefore, the effectiveness and adaptability of coping strategies are not determined a priori, but according to a person, the type of situation, the time and the results of their use 21 . In contrast, according to the dispositional approach, individual differences can influence coping responses based on the assumption of certain stability in its manifestations, determining the use of preferential strategies 22 .
In this study, we understand coping as a response to stress, a model defined by Folkman and Lazarus 23 , who identify two main types of coping, centered on the problem and centered on the emotion. Although both are linked to the perception of control, they differ in that the former is related to the effort to act on the situation that gave rise to stress, trying to change it, while the second consists in the regulation of the emotional state that is associated with stress or is the result of a stressful event. According to this theory, most people employ about eight coping strategies in all stressful events: confrontation, withdrawal, self-control, social support, escape/avoidance, accepting responsibility, problem solving and positive reappraisal.
For these authors, coping is a process or interaction that occurs between the individual and the environment; its function is managing the stressful situation processes. It presupposes the notion of evaluation, i.e., how the phenomenon is perceived, interpreted and cognitively represented in the mind of the individual, constituting a mobilization of cognitive and behavioral efforts to manage (reduce, minimize or tolerate) the internal or external demands that arise from its interaction with the environment 24 .
This research aimed to evaluate prevalence and levels of stress symptoms, and coping strategies used to deal with stress in students at the entry and exit of the Medical School in a public University, in southern Brazil.
Methods

Sample
This is a cross-sectional study that evaluated students of both sexes at the first and sixth-year of the medical course at one of the Public University (Federal University of Rio Grande do Sul -UFRGS) in the capital of the southernmost state of Brazil. The study was approved by the Ethics Committee of the Hospital de Clinicas de Porto Alegre (Protocol No. 09-444).
Procedures
Trained research assistants performed the data collection. The first year students filled the forms in their classrooms in between two disciplines (May 2010, half-way through the semester); the 6 th year data was collected at the hospital at different moments, since no discipline congregating all students exists at this stage of the course. As expected, data collection was more difficult for sixth-year students, making the period longer for this group. The subjects responded anonymously and voluntarily to the survey instruments after signing the Informed Consent form.
Instruments
a) The socio-demographic and health questionnaire was constructed for this study included data on gender, family and personal income, where the student lived (with his/her family or in off-campus communal housing, participation in leisure activities, use of alcohol and drugs, medication and the presence of some physical illness. b) Inventory of Stress Symptoms for Adults, Lipp (ISSL) to rate the degree of stress 25 . The ISSL was developed and validated for use in Brazil, presenting adequate internal consistency (α = 0.91) 25 . It is composed by four dimensions (Q) that divide temporally symptoms into the last 24 hours (Q1 -15 symptoms; the alert phase), last week (Q2 -until 9 symptoms; the resistance) Q3 (near-exhaustion phase above 10 symptoms) and last month (Q4 -23 symptoms; exhaustion phase or Burnout).
The symptoms are divided into physical and psychological dimensions, corresponding to the most frequent manifestations of stress 9, 28 . In ISSL, a positive diagnosis of stress is based on the sum of the symptoms of each frame of the inventory (Q1 > 6; Q2 > 3 or Q3 > 9; Q4 > 8), allowing data to indicate not only that the person has stress, but also the phase where symptoms are predominant 25 . c) Coping Strategies Inventory adapted to the Brazilian Portuguese language by Savóia et al. to assess the strategies used to deal with stressful situations 26 , like being a medical student. The Cronbach's Alphas for the eight sub-scales were between 0.65 and 0.80. The eight types of coping identified by the inventory also seem to be appropriate.
Data analyses
The sample size calculation assuming differences in the order of 20% in the total scores of the instruments between the two groups, considering the power of 80% and a significance level of 0.5% indicated a sample of approximately 103 students in each group. The first objective of the analysis was to evaluate if the groups were statistically comparable. These analyses were conducted through the chi-square test for categorical variables and the T test for continuous variables.
Simple Poisson bivariate regression analyses -with adjustment for robust variances -were performed, considering stress as an outcome. Variables with "p" below 0.2 in bivariate analyses either when comparing first and sixth-year students or in Simple Poisson bivariate regression analyses were included in the final model. The IBM SPSS, version 18 was used for the analysis.
Results
Overall, 149 students were enrolled in the first year of the UFRGS School of Medicine in 2010, and 195 students were enrolled in the sixth year, in 2010 and 2011, according to a list provided by the Graduation Committee of the Medical School (COMGRAD). Twohundred and thirty two questionnaires were collected, 110 from the first year course (73.8% of those enrolled) and 122 among the sixth year students (62.6% of the students enrolled). The following variables were significantly different between groups: family income, performing a paid activity, use of alcohol/drugs and use of medication (Table 1) . In the sample, 40.95% of the subjects (95 students) presented stress symptoms. Among them 2 (2.1%) were in the alert phase, 89 (93.7%) in the resistance phase and 4 (4.2%) at the almost exhaustion phase. The prevalence of stressed students in the first year was 49.1% [(n = 54); 2 where in the alert phase (3.7%), resistance/endurance 51 (94.4%) and almost exhaustion 1 (1.9%)] and 33.6% in the sixth-year students [within respective phases: n = 41; 0 (0,0%), 38 (92.7%) and 3 (7.3%)]. Thus, stress symptoms were significantly higher in first-year students (49.1%) than in the sixth-year group (33.6%), p = 0.018. No student of the sample scored in the burnout level.
In bivariate analyses, the following factors were significantly associated with stress: age, gender, year of the course, family income, bear a disease, using some sort of medication and satisfaction with the course (Table 2 ). The variables that remain statistically significant after the control through multivariate analysis were year of the course, income, satisfaction with the course (Table 2) . Age was not included in the multivariate model, since it has, as expected, a huge collinearity with year of course. The bivariate analysis of coping strategies having stress as an outcome variable is shown in table 2. In the multivariate model, only escape/avoidance strategy was significantly higher in stressed students. 
Discussion
We found that the entrance in the Medical School was associated with higher stress than the final part of the course. In addition, the following variables were associated with stress in this sample of Medical students: year of the course, low income, satisfaction with the course and the use of escape/avoidance copying strategy. The way students cope with stress may influence their adjustment to medical school and whether or not stress will detrimentally affect their quality of life. According Tempski, despite students reported that their quality of life in medical school is worse than in other contexts of their life, they evaluated it positively due they perceived sacrifices and difficulties of the program as necessary to become a doctor. Such dissatisfaction is related to the learning environment and the curriculum 27 .
The prevalence of stress symptoms found in the present study was not as high as the one found in previous studies 17, 28 . No student of the sample scored in the burnout level, however, over 90% of the students independently of the year at Medical School scored their stress in the range compatible with the resistance phase. This level is sufficient for producing physical fatigue, attention and memory problems, insomnia, hypersensitivity and increased susceptibility to infectious diseases in addition to impairment of productivity 29 . Students at this level of stress might have an impaired efficiency, yielding less than expected, according to their capacity.
When tracing the profile of the groups, income was higher and performing a paid activity was more prevalent in the group of sixth graders, as expected. This scenario can be a result of carrying out activities such as research/extension and obtaining grants or even working "on duty shifts". Furthermore, the first-year group included students admitted under affirmative action policies at the time of data collection (20% of the total number of students), which might have contributed to a reduction in mean household income. According to research from Psychosomatic Medicine 30 , it's those in lower socioeconomic levels who experience greater levels of stress and experience more stress-related health problems, as well. Workers who have higher levels of job stress experience a greater incidence of the common cold, and call in sick more often. There has also been a documented link between high job stress and lower levels of mental health.
Our finding differs from previous results in other Brazilian studies 15, 16 in which stress was higher in the sixth-year group or increased in the middle of the course, when occurs the transition to the medical clinic with greater contact with patients. It is possible for students currently enrolled in the sixth grade has had a peak stress in the middle of the course, but we cannot confirm this hypothesis. Another aspect to consider is that their psychological development and greater adaptation to routines could have enabled a reduction of stress in these students.
The literature suggests a correlation between the degree of satisfaction of medical students and the level of involvement and engagement in curricular activities 31, 32 . To this end, there has to be a good adequacy of the student to the university environment and acceptance of aspects as proposed by the course curriculum that will contribute to greater satisfaction and would possibly favor the reduction of stress factors. The report of greater satisfaction with the course being significantly higher in first year students raises the hypothesis that, in spite of anxiety being higher at the beginning of the course 33 , it is likely that the new condition of "freshman" and the interest in learning, favor satisfaction. In fact, after enrolment will be the quality of teaching and learning that contribute most to the student (in) satisfaction 34, 35 . According to the literature, the dissatisfaction with the traditional academic curriculum in medical schools has increased dramatically, requiring evaluations of medical education and their impact on student's health and welfare processes 10 .
Regarding coping strategies, it is extremely relevant that stressed students from the Medical School use more escape-avoidance tactics than non-stressed students, even more considering that this is one of the most maladaptive coping styles. Moreover, this was the only copying mechanism significantly different between stressed and nonstressed students. Escape-avoidance coping involves disengaging or staying away from a stressful situation and its behavioral and cognitive/emotional consequences. Typical strategies of this copying stile in response to a stressful situation might encompass cognitive avoidance ("Refused to believe"). Avoidance coping causes anxiety to snowball because when people use avoidance coping they typically end up experiencing more of the very thing they were trying to escape 36 .
Some limitations of the present study should be taken into account. Because it is a cross sectional investigation, it is impossible to establish a temporal relationship between stress and year of the course, income, satisfaction with the course and the use of escape/ avoidance copying strategy. Besides, we used only self-report measures of stress. Our enrollment rate for sixth-year students was lower than the one for the first-year students, possibly due to facts such as higher work-load, the on-duty shift regime and having to study harder for the residency exams. The data collection for the first and sixth year groups was performed in different environments due to the reality of the students' activities during the course's program. While disciplines of the core curriculum take place in classrooms, in initial semesters, as the course advances, disciplines are mostly practical, making the students move around in different areas -even in different hospitals. Finally, the results refer to the sample of Medical Students at the Universidade Federal do Rio Grande do Sul (UFRGS). Generalizability to other Medical School students should be done cautiously. There are many coping inventories available in the literature, and the present study employed only one of them. Findings might be specific to this instrument. Furthermore, due to logistical issues, we could neither collect data simultaneously nor obtain data from the students who did not complete the study instruments.
Conclusion
Medical education exposes students to hospital reality since the first year of the course, causing insecurity among freshmen who must deal not only with illness situations but also face life and death dilemmas prematurely. It is possible that the knowledge acquired throughout the course; the maturity gained across time, the experience obtained through clinical practice and the coping methods used allow for better psychological conditions in the sixth year students to face similar problems to those they were confronted when entering medical school. In addition, they might develop some degree of resistance to stress by the end of the course. Possible interventions in order to avoid manifestations of stress and even burnout must be implemented early in the Medical Course. Our findings suggest that vulnerable students should be identified early in their first year and provided with additional support. In addition, information about effective coping strategies (i.e. active coping efforts) and ineffective means of dealing with stress (escape-avoidance efforts) and training in implementing more adaptive copying mechanisms to face stress might be helpful in preventing distress 37 . To conclude, we need interventions that help students cope with stress in a more mature way, to make a smooth transition from school to medical school, and also to adjust to different learning environments during the different phases of medical education.
